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(54) SEMICONDUCTOR INTEGRATED CIRCUIT WITH TESTING FUNCTION 
(57)Abstract: 

PURPOSE: To judge the normal/defective state of a 
pseudo-random number generator and data compressing 
device by giving pseudo-random number data to the data 
compressing device and using their compressed results 
when self-testing is not performed. 
CONSTITUTION: The control of this semiconductor 
integrated circuit 1 at testing time is performed by using 
control signals A, B, and S outputted from a test control 
circuit 5 and the circuit 1 is controlled as a whole. Based on 
the control signal A, linear feedback shift registeKLFSR) 3 
for generating pseudo-random numbers outputs a pseudo- 
random number to a selector 6 which selects an LFSR 4 for 
compressing data in response to the control signal S. As a 
result, the pseudo-random number is directly inputted to 
the LFSR 4 for compressing data. The LFSR 4 compresses 
the pseudo-random number in response to the control 
signal B and outputs the compressed result to the outside 
of the circuit 1 at the end of self-nesting. Therefore, the 
LSFRs 3 and 4 can be directly tested without operating a 
functional block 2. 
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RfS±JB LFS R*"r-?ffittffl LFS RftiCfX h 
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1 

jsm&x-^fcfgi-ra&ffia&ssigfc, m&mm 
? □ v z tc«t ss&asx-* ©ja&f-* *£eks-t s 

x-*E«8S8£. jMHHBr/nsr*, K«aA»£8« 
haatt£¥«ft&aiaB. 

[»**2] i9t3@ffiia»SS4Sa, N (Nttgas 

w s® 7 u ? fin? -j mwtmwbf- v t ea 
h wx^t&s. irgif*je i eaofx h« 

MMKBS] MESMtaS^-^S^-^EEUSK-^ 
*a*Btt. mc*«ajcas^lffi?'--5'ffias& 

*> s©**a*fci»LTittEf s --*E«»*ww-* 
¥&*£tr. miast*® i saaorx han#^¥»# 

[*** 4 ] S9i2S(HaSfc58±SS© Ksr h ftiWOTe?* 
EaT*£Ea¥R**th «9Ea«^ 1 E«©fX h« 

atf*#a§#aa@B. 

y b»©H*a«aia7*-*ffla«K4A*¥afc* 
tt. WEtt*Elffi«©xXha£tt$¥$fl:*«[l 
». 

[11*316] ©^IfflffiSWI-afctB^Di/i/i. 

»fita»'r-3'fi»i-rs»<aa»«±si:. n5Eat& 

x-*JEE8S8£. MHMB^Oy*, a«aS%*g*5 
< fctfx-*£E«ffi£iWfP-t-&7 1 X MMffBB&eaft.fc 

li}EaiB:/ny£©fXh£fTfcoT^fcV»<!:#t::. tJ 

Ej»Eia&?8£iBi' ± o S5£sn&&&a&x-* * n 

fX h(W«@»©j^aft5*-*K*t**Jfc«5*-$'« 
ttB5*-*l£IWK-M.*¥Bfc*fttri:fc**afrJ- 

sf x ha«gtt£¥#*««ta». 



(2) #61^5-1 26 9 1 6 

2 

it, i5Elil*«6S«OxXh«ffif*#*«fli#ffilHl 
&. 

[fgWWSttSfcSiiJIi] 
[0 0 0 1] 

M»Lk©«Jfl#ffl ^fiDSW^S^aSS^ffit?- 

io f&m*m&$mmmzmv. ®\z*m,*st£M%ii 

5 (HT. LFSRtftc-TS) SffiHftfXMI6#« 
[0002] 

fcoVvrfc&^SxXhfcfrfcS&gtfi&S. ufflfX 
h *fr & 5 fc» fc*MM» 6 x-:? £#A * <fc 5 »C Life© 

a? < etnas. ajfi-rttH-^y^rtfc*** 
mfflisiKe<t«xx M-*fc»©xx hBB*a&». 

[0003] 01 lttuc.fc'Sfcaef'X bauson 

LfcfX hattttt¥B*a*BB0>7ny?B-Cfc 
•5. Ei i&#bl-t, c:©*»«^i«iaBSitt, fx 

htt*&a:«aB7ciy*2. SHHa»f&3iffi L F S R 
3, x-*BERfflLFSR4*«ktfxXl»«WlB5£ 
ffiAS. ?XhM*BR5ttKa&ftB£B3*£tf7 : 
30 -*BE»fflLFSR4SM«f 3fc»©ffl»«*A*J; 
tfBSffl*T5. &<Ha»fS£fflLFSR3tt. f X b 
iWSPEB 5 6 ©Bffla^ACjBSLT, f-X hx-* 
£LTffl$»Bia»T--$'£$6*U MlMttf 
-^SatB^n-y^2lC4A-5. aft7ny?2». » 

«afN»K*v»Ttt. *aBaA*«?aMr«6nfctt 

*. C©affi^D 2 «xX hReUBMHM&l 
L F S R 3 A> S ©j^HaStx-* fc^afc* fcftfcBS 
x-^£E18fflLFSR4tt. fX h 

ICkr)S!ia3nAcfXhv i -;5'£ffiffi-r-5. £<D£5t£ 
atl& Sg«ia»%4ffl L F S R 3 *J Atfx-^JE 
J6fflLFSR405-«a|tLTXSIi (COMPUTER 
SCIENCE PRESS&fgff, M. ABRAMO 
VI CI, M. A. BREUR, A. D. F R I EDM 
ANf, DIGITAL SYSTEMS TESTI 
NGANDTE STABLE DESIGNC0p445 
-44 7, p4 7 3~474) CESiSftfcL F S R# 

50 [00 04] 012 «85S;«lcS«3n&8&a&Se 
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3 

£/BLFSR£4fcfy hi»^KL&:/ny *0T&D, 
0 1 3 \*T-*jmm LFSR£4tf-/ vmmzLft? 
Dy^0T^5o 012&#B8UT, £tf)&<H&ftf§£ 
fflLFSR3H 0l^WlCgjR$^4OO7Uyy7 
p<^5 0 tmwtoy U y ^7 D y ^<DW*i 3 K@tf> 

[0 0 0 5] Bi^lC^T, S7U^^7D ! yy5 2«: 
h 5 2 fci D SttTtfirtf 7 - HA* y 2 fcfo I** 

* * £ 7 u * :/7 n * ^oasfcgsftrr & z. 
tT**2" - 1 <o«»scoa«a»:*«4r5, si 2 

<D 4 tf y ®* 2 4 - 1 ftBftajbP 

[0 0 0 6] fi7Uy^7Dy^5 0<OffllBfS 44 1 1 
10" tL^«-4rCDlHAftXl-X4tU*:«^©» 

<ksl&£^ i \zt£?. 

[0 00 7] 
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[0008] $1 fcjS-fg«SLS«*©«fc 5 fc LT38& 
StlS. S*\ &7Uy^70y^5 005««HBS "1 

1 1 o" icwer*. ^Dyarctoa^uy:/ 

2fcXl £X3©ffi "1" t "1" £AAU Hftfcffi 

* "o" ssmo^Jy^ny^KAa-rs. -ewe 
iof-^u "oiii" fcgfc-rs. n 
y * * a *rr s fcj/? h *ff ts«ta&* 



(3) &H¥5-1269 1 6 

4 

[0 009] B 1 3 ttH 1 2 fcPMKDlMjrW-^BE 

[0 0 10] HI lft^LHl 3I^UfcxXN«llf* 

^tttfX hMfPBR 5 fc«J; Dft8®& 1 

*. (W»«^A»CJ:D!SjHaft»4fflLFSR3*>6» 

SR4fc*V»T5 ! -3'BBB*ffft5. &®3L»58£fflL 

20 fsr3 ©sffisa,»*fflvi. m«sin% i ^©sffltg? 

ay if 2 fttMB7D y * 2 ©ftflttStt 

*r-^ffi»*»»7t&ac, Emtft«ftMiitti* 

[0 0 11] H14tt#eyh«||J©LFSR*a»H 
a? m>&¥*e*«BB CT-fdrn^D-by*) *jRT:/ 
ny^HT**. JI©T-f yDl/D-feylttiXiiK (IC 
CD86 proceeding p. 169~173 
"BUILT IN SELF TEST OF T 
HE 8 0 3 8" ) KBHStrtlr**. E0&#!ILT, 
PLA«:7ni/7V:7jPDv>yy7W\ BINARY 
WWi->)-1lV>9. CROMttROM. ALU 2 5 

izmftmtmtevmt&mzitmzitmimnm* ea 

XW-7X^ttALUT7©it«aS**»«W5W^A^Tf 
»«. CO**"?!*. yXMHHBtl/CSBOWHft 
50 ft?g4fflLFSR3 (llfcfyK 19HyK 1 6 fcf 
yh), SUJ^ffiflLFSR (16K»hx 
5, 18fcf«>h 19tTyK 3 7Kyh) , rXhffi 

ffl/N- F7X7tt**^«@B©H«©*X&V> Li- 
ft* £>5«>££«>, f^hfflA-HWiftO^tt 
j&a-p|f&<fc*. 
[0 0 12] 

[*w«t«?*u«t'5fr*iiya] *ft®tttttt»9Bft 

40 LFSRSfflVi&y-XMSg5Srt)iLrAb©af*<bS 
«*«©J:3C:r*M3*il/Cl 18© 
L F S R tftWBBSKttfcV'f ?D^Dt7-i)-tH, 
fX MaK©^A***fiT#-f . T7 hBRiffODxX 

»v»T»#a*. mnKfx Mais©jE«»^*«B 

[0 0 13] **HJ>*fc, £©»91tt-hfE©.i:'5&ffiJI 
j&£#$*5fc*t:ft;*n&'&©T. y-AhfflA-H7 

50 
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5 

[0014] 

iam*#i*-f *fc»®#§u m&smmjgi-rzittb 
©m i a&mz&ZT-* vmmi**w*&mm\t. 

»»«iWirr6xX KfaWIIIIStfcffiAfcxX h>«H# 

[ooi5] ^2«D^tt^iaatstB^-r6 
ffiig^n^^t. ^Hafftx-^s^^-rsmyasa 

&mt. Wffi«8fi|^n.>^C.tSS(6ia»x-^©S!La 
r-^^ffJS-rax-^EIiSi:. H9E«tg7ay*. 
Si«a»564S*«fc^-^EISS8*«lfflT5xX hflij 
fliag&££{l*.fcxX h*l6M***#^a@Bt?ife^ 

k, wga©as»4ii»c«kD«*3n«:Mffi(a»T- 

^©gffla&x-? l£;t*-f •SJ&Sx-^StSEx-^E 
[0 0 16] 

hwhi mi©ssi8ic&tt*xxh«ietf£¥»4*3g« 

©B«» ttffi^ny^xXhSfTfcoTWi^,!:^ 
f&fcS, SBxXh£fr&oTV>fcV>.!:tCS£«(a& 

[0 0 17] «&. m2©5IWTttgSTXhSff!&o 
T^jftv^^lc^aftT-^SxX hfWWlelBfc-S*. 
tfOxX h«»HBS©^a»7 i -^C»TSJS:S7 i - 
^i&x-^JBEffiS&t'^*.*©"*?, x-^EISSnfci&S: 

[0 0 18] 

•5. & 1 icmfT-x h«fie#lr¥*#mS(!s™&tf B 1 1 
©xX h«ie^¥«#*eialBt;:i:*«»i:i5«, 
g«a»ffl L F S R 3 £ m&fu y * 2 £ ©KfZ-fc P * 

* 6 awt^n-a** ££-?*$. -t©<a©iaK^v» 

■fe U- * h S KfcS bTg&&»ffl L F S R 3 *>S © 

T-^Slt&L F S R 4 K#^.5SK*a«-rs. 

[0 0 19] 01 fcjRbfcxX MMMt«**tt 

««isiK©sii^*siiif«. fx hmmmtrz h® 



(4) #B8¥5-1 2 69 1 6 

MM* a fcfcgbTg&aftSSa-ffl L F S R 3 tfgiH 

a»^m*t. *w * 6 tcA;trr*. -kky^ettw 
t«fcoTS«a»*ttSi8^D ; ;^2fcA*^na. *■© 

U i)^lg**7 ; -^flEfiSfflLFSR4CA*-rS. 5 s 
-^JBRSfflL F S R 4 ttKffll^Blr«SL,T«6I^D 

5/^2©K^i!s**EiSL, jmm%*mmmv>n- 
io mzm-rz. 

[oo2o] fx Ma&©xx mtztt, mmm^Aiz 

«k 0 gffla&H£JB L F S R 3 Sgfcta&Srtti* b, 
•feU^^6ICA*-rs. •feU£j'6H:Wlflresej&* 
LT5 i -3'JBEISfflLFSR4fiJSa^f-5. -eniCtD 
SfetaftttEfcx-^ffiStfflL F S R 4 KAfiStl*. 
■£©&. 5 s -3'JE»fflLFSR4efflfflHt^B(r«SL 
TS&aR&BEISb. SExX h©g«tr^©E«^* 
*^S((aFISl©^«KtH^f-5. ^©CtiCtO, ttflg 

^ SR3:|3J:tf7 ; -5'£*8fflLFSR4£B«T-Xh-r£ 
££*fHItB£;&:5. 

[0 0 2 1] 0 2tt. t©«M©^2©H!SW£*-r^ 
D?^HT»5. 02£#HbT, COfXh««#2 
¥##£»@Bj!i*B 1 0¥*fMMHIK£JlftS&;:3 
B. •feW^^6a:7 ; -^E«fflLFSR4i:©raittfy 

7«, g<Haft§5£fflLFSR3©x-*£>!>*Nkfy 
k r- : ?EISfflLFSR4©7 i -^S^Mtf-y hTN 

>M©#&KfflV>&ft5. 
50 [0 0 2 2] Bl^C43^T> xX h@B©xX MSK 

H. *l^:?6*>Sffl#b&N^y K©j$®a»£t?y 
h£Effig87tCA*T2>. Kyf»EIM7tt, Mffll|HlK5 

* s ©iifflift^ c cf&§ bT-t 9 7 t t** e 

n-SNbTy hC^EtaftSMlfy h©£BBSU x-^ffi 
<8fflLFSR4lCA*-T«. -€-niCJ:0, SfeiaR5&£ 
fflL F S R 3 tx-^ESIfflL F S R 4 £©t>y hfiS 
^S«r? T^Tfe^L F S R 3 *J:tX4 ©xX h SfT« 

[0 0 2 3] B3tt02©tfy h£EtS»7£bTNtf-y 
40 HLFSR$ffl^fc«l€:*-r. 04ttH2©tf>y hffiB 

• tbTNKy h©^t©N-M+ l©g<HaK€: 1 tf 
y h©£Ett-r5LFSRSffi^^-?*-5. B4©tfy 
HEISSTtt, N-M+lHy htffiHT*LFSR 
t, M-ltTyh©JS«a*tCJ:»3Mi;yh©jWHa 

©*£E6l8-f5 C t *. 
[0 0 2 4] 05tt, H2©tfy KBEI88i:bT*»© 

[0 0 2 5] H3fcHbH5©*|J*a»59i<&J&»fc±3 
50 fc. h£Ettfi£bT«#e©J8fil^»D, Nlfyh 
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[0 0 2 6] 4*. H2fe^Ua5©iyB^T«. N> 

[0 0 2 7] 06tt, C©«^©^3©SUSW^-r^ 
Dy*0T!<&S. B6S#IBUt\ CCfXhlBSSttS 
¥3W8I81Ih!B**0 2 ©¥3£#31«lsll8<i:Sft3 1 £3 

aiSlfflf&^DKffcgl/T "H" "L" ©Hfcffl* JO 

[0 0 2 8] IMMCfcHT, fX MU8S©f X HRflC 
tt. •feU:>3'6*e,Hl*LfcNlfy h©jS<HaScf-* 
*7 I -3'JE«lffiLFSR4CA*f5. ^lrWWm# 
DIC«:SUTBSfiA*liIK8tt, M-Ntf* h©@£ 

CfcO. T-^ff«fflLFSR4©A*t:<v H StCStlS 

[0 0 2 9] H 7 (J> H6C^b£@£ffiA#l3g&8© 
-W<£^-ri§IKH-e*-5. £©@J£ffiA*[§re&«, ftft 
CPftMh7>^TRlt, «»©Nf+*^ 

izmmztu ^©ai/jft^dispf v^h7>^x^ 
tr i©y-Mc»«?^ns. &pf ^ji^^x 
^tr i a. *©y-a*»«MEv c c fcffii&sn, 
^©Hw>a*^f-^ffiefflLFSR4irffii6ssn 50 

n, ■5-©HW>*»7 J -3'BEtefflLFSR4KSiKSn 
•5. 

[0030] »#c*v»t. mmmoufi "h" wv 

©t*KB. Pf-t'*;H»7>>'X*TRl*$,ktfNf 
* h 7 > S>X * T R 2 ©1"^T*<0 Nttffi tft 9 , 
Pf ■r*JH-7>v>X*TRl!&>'5« "H" WVWtii 
#3*1. Nf **;H^>S?X*TR2#e>ra "L" l> 

svwm-znz. -©iem. S3£®AA0es8e. m <w 

-Ntf>y h©H^®€r5!4-r-5di:^-C€*. £©M- 
Nlfyh©ESM«. x-^E«fflLFSR4lc4A& 
tl, f-*ffi8fflLFSR4tt. M-NKy h©B£«t 
£Ntf«y h ©gffiia&x- * i: * 6 ft * 5 s -* *&Mt 
S. 

[0031] ft*, sdffiai, a2*jj;t;s6T«. 1 
w©LFSR©«^ic-s>^TSiwufc^. aa*t©«£ 

Tfc. l^«©^A^TLFSR©f XhSfrftJ-tfJ: 
K f XhfflS«ffl®»5tt&8®lal©-7>f ?n 



&§l¥5-l 2 6 9 1 6 

E» 1 ^fiSA^©A*m^T®|ffllbT'b«fc^. 
[0 0 3 2] 08 H. ;iffl38W©S$4 ©^JSW*^^ 
D £ HT*5. 0 8 IC^ff X h«te#^*9MW6Sl 

fxh®fP®&5©fXh&frft5£«fc«:"Jft 

(c-ra. H8^#B8UT. £©f X htatBtf2¥3S#m 

«(isiBAtH i ©¥«*«»0K t a* a t n s ». 

(1) t^^6t, fXMWW2l!a5 ' t<om\z±u 
99 1 6d«Ktf e>ttTV>*;ri. (2) fx hMVBNl 

5 ' ©ffl*7 i -^*fctttat8^n y^2©m*7 i -^& 
a«?f-5-fel/^^ 2 6*t|9:^e»nTVi<E.di:Tft*, 
(3) fXhMfflig8&5 **tl»©LFSR3*J:C;4 
£*IW»?--5IW»©*§A:fe < ktfC, ±\y996. 1 6* 
«kr;2 6&tJBI-r5fc*©«IfflHi^B, EfcitfD&Jg 
4bT^5dtT&S. ftfc, FHMWHIPS5 ' ©|*Jg& 
-€-©fl6©|HFIStCO^Ttt. HlfcEflTT?* 

o. ff-«F^S:#L.^©sie?ttiBi:«K'rs. 

[0 0 3 3] ^V99 \ 6tt. ^fi5*&©fXh«IWA 
* 1 TS<fctf|*jare5g£L&f X hMflJAfi 2 TSfctt 
^**6£ffil/r^ASn*S«ia&£iI«kfXh 
fa«al§&5 "KA*-TS. ±U99 2 6it, fXhf&ISP 
SIS 5 ~ 0>liiJ]TZ,MWmnA~E>£1Z\mm-7ay9 
2 ©fttttti* £8«LTf -*ffi(§ffl L F S R 4 \Z\f] 

[00 34] m 8 CStfX h«tE#€¥l*#a 

hbk 1 ^»«mrr«. se? x hwritiiw^A 
K«k 0 l f s r 3 ^ e.5£ffia»£m;*j u 

•tU-^^6CA*-r-5. -tls99 6\t, fflWM^BlcS; 
§UT«t6^D-y^2fi!l£a«UT, S^a»i£«iB^ 
□ •y^2(CAA-r*. affita»i£AAtbtt8iByn-y 
2 ©ffiffctgHtt-feW-y-* 2 6 IC± OSlRStXT-^E 
iffifflLFSR4tCA*3nS. f-^ffttILFSR4 
«^»m^C»Ci£:SUT«I^i!@*SE«tTgBf-X h 
©g&lcffi»g*S£SJMBl5lB 1 ©^ffitca*-rs. ft 

*.V99\& um$mnE\z&svT7-x msjwa 

*®T* J;!^ 2 T SSJiLf X hfflflgltt 5 \Z\U UT 
[0 0 3 5] fX Mltt©f X h^tCtt. S5»m^-A(Z 

f&s u-caffita»56^ffl l f s r 3 *<s<Ha«s%4-r 
•5. d©«*snta<Ha»ii-tn'^6»cA*sn 

5. -feW^^6tt«lffll©^B{c:*SStTfXh^©l3*5 

5ffli*as?t. s«a»*-fewi'^i6»cA*rs. -tr 

V99 1 6K^fflHt^E»cj6SUTS«taiS^af?Uf 
XhM»dK5»CA*-r*. fXhffil«II3*S5©ti}*-r 

5®fflim^A~Ea@«ia»»4fflL f s r 3 

•T<5S-f X h^D-y^lCA*-rStH^»C-feW^^2 6 
lcSm»f-^eA*-rs. 9-XMHHBB5 
rt©M«m^Ft>-feP5'^2 6CA*$tlS. •bPi'^ 
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